
3-4 Assignment: Perpendicular Lines
Name the shortest segment from the point to the line and  
write an inequality for x.
1.      2. 
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3. Complete the two-column proof. 
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4. The Four Corners National Monument is at the intersection of the 
borders of Arizona, Colorado, New Mexico, and Utah. It is called  the 
four corners because the intersecting borders are perpendicular.  If you 
were to lie down on the intersection, you could be in four states  at the 
same time—the only place in the United States where this is  possible. 
The figure shows the Colorado-Utah border extending north  in a 
straight line until it intersects the Wyoming border at a right angle.  
Explain why the Colorado-Wyoming border must be parallel to the 
Colorado–New Mexico border.

Name________________________________________  Date__________________  Class__________________

!"#$ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &&'"($ %%%%%%%%%%%%%%%%%% &&)*"++%%%%%%%%%%%%%%%%%% &

,-./.0"*&120($0(&)234-./5(&6&74&82*(&91'2:/"*;&<==.(.20+&"0=&15"0/$+&(2&(5$&2-./.0"*&120($0(&"-$&(5$&-$+320+.7.*.(4&2>&(5$&.0+(-:1(2-;&&

& & 82*(&91'2:/"*&?$2#$(-4&

!"#$%&$'()(

!"#$"%&'()*+#,-'%".&

*+"(,-'"$&.'.(/012(3#4'(%5'(.5+"%'.%(.'64'3%(7"+4(%5'(8+&3%(%+(%5'(9&3'(#3:((

;"&%'(#3(&3'<=#9&%>(7+"(/?(@0'%12(A3'(#3.;'"(&.(#(:+=B9'(&3'<=#9&%>?C(

( @;(

&

A;&

&

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%& %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

( B;(

&

C;&

&

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%& %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

D+489'%'(%5'(%;+E$+9=43(8"++7?(

& D;&F&G'3H&!& &"&&

& &!"+G'H& @&"0=& A&"-$&"&*.0$"-&3".-&2>&120/-:$0(&"0/*$+;&

& &!"++7H&

I%#%'4'3%.( J'#.+3.(

@;&";&%%%%%%%%%%%%%%%%%%%%%%%%%%%& @;&?.E$0&

A;&7;&%%%%%%%%%%%%%%%%%%%%%%%%%%%& A;&'$>;&2>& &

B;& @& & A& B;&1;&%%%%%%%%%%%%%%%%%%%%%%%%%%%&

C;&# @ # A @FG & C;&<==;&H-23;&2>& &

D;&=;&%%%%%%%%%%%%%%%%%%%%%%%%%%%& D;&'$>;&2>&*.0$"-&3".-&

& I;& J5$&K2:-&)2-0$-+&!"(.20"*&920:#$0(&.+&"(&(5$&.0($-+$1(.20&2>&(5$&&

72-=$-+&2>&<-.L20"M&)2*2-"=2M&!$N&9$O.12M&"0=&P("5;&Q(&.+&1"**$=&&

(5$&>2:-&12-0$-+&7$1":+$&(5$&.0($-+$1(.0/&72-=$-+&"-$&3$-3$0=.1:*"-;&&

Q>&42:&N$-$&(2&*.$&=2N0&20&(5$&.0($-+$1(.20M&42:&12:*=&7$&.0&>2:-&+("($+&&

"(&(5$&+"#$&(.#$R(5$&20*4&3*"1$&.0&(5$&P0.($=&S("($+&N5$-$&(5.+&.+&&

32++.7*$;&J5$&>./:-$&+52N+&(5$&)2*2-"=2TP("5&72-=$-&$O($0=.0/&02-(5&&

.0&"&+(-"./5(&*.0$&:0(.*&.(&.0($-+$1(+&(5$&U42#.0/&72-=$-&"(&"&-./5(&"0/*$;&&

VO3*".0&N54&(5$&)2*2-"=2TU42#.0/&72-=$-&#:+(&7$&3"-"**$*&(2&(5$&&

)2*2-"=2W!$N&9$O.12&72-=$-;&&

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

LESSON

x-x

3-283-28

LESSON

3-4

CS10_G_MECR710617_C03L04b.indd   28 4/8/11   9:54:03 AM

!"#$ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &&'"($ %%%%%%%%%%%%%%%%%% &&)*"++%%%%%%%%%%%%%%%%%% &

,-./.0"*&120($0(&)234-./5(&6&74&82*(&91'2:/"*;&<==.(.20+&"0=&15"0/$+&(2&(5$&2-./.0"*&120($0(&"-$&(5$&-$+320+.7.*.(4&2>&(5$&.0+(-:1(2-;&&

& & 82*(&91'2:/"*&?$2#$(-4&

!"#$%&$'()(

!"#$"%&'()*+#,-'%".&

*+"(,-'"$&.'.(/012(3#4'(%5'(.5+"%'.%(.'64'3%(7"+4(%5'(8+&3%(%+(%5'(9&3'(#3:((

;"&%'(#3(&3'<=#9&%>(7+"(/?(@0'%12(A3'(#3.;'"(&.(#(:+=B9'(&3'<=#9&%>?C(

( @;(

&

A;&

&

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%& %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

( B;(

&

C;&

&

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%& %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

D+489'%'(%5'(%;+E$+9=43(8"++7?(

& D;&F&G'3H&!& &"&&

& &!"+G'H& @&"0=& A&"-$&"&*.0$"-&3".-&2>&120/-:$0(&"0/*$+;&

& &!"++7H&

I%#%'4'3%.( J'#.+3.(

@;&";&%%%%%%%%%%%%%%%%%%%%%%%%%%%& @;&?.E$0&

A;&7;&%%%%%%%%%%%%%%%%%%%%%%%%%%%& A;&'$>;&2>& &

B;& @& & A& B;&1;&%%%%%%%%%%%%%%%%%%%%%%%%%%%&

C;&# @ # A @FG & C;&<==;&H-23;&2>& &

D;&=;&%%%%%%%%%%%%%%%%%%%%%%%%%%%& D;&'$>;&2>&*.0$"-&3".-&

& I;& J5$&K2:-&)2-0$-+&!"(.20"*&920:#$0(&.+&"(&(5$&.0($-+$1(.20&2>&(5$&&

72-=$-+&2>&<-.L20"M&)2*2-"=2M&!$N&9$O.12M&"0=&P("5;&Q(&.+&1"**$=&&

(5$&>2:-&12-0$-+&7$1":+$&(5$&.0($-+$1(.0/&72-=$-+&"-$&3$-3$0=.1:*"-;&&

Q>&42:&N$-$&(2&*.$&=2N0&20&(5$&.0($-+$1(.20M&42:&12:*=&7$&.0&>2:-&+("($+&&

"(&(5$&+"#$&(.#$R(5$&20*4&3*"1$&.0&(5$&P0.($=&S("($+&N5$-$&(5.+&.+&&

32++.7*$;&J5$&>./:-$&+52N+&(5$&)2*2-"=2TP("5&72-=$-&$O($0=.0/&02-(5&&

.0&"&+(-"./5(&*.0$&:0(.*&.(&.0($-+$1(+&(5$&U42#.0/&72-=$-&"(&"&-./5(&"0/*$;&&

VO3*".0&N54&(5$&)2*2-"=2TU42#.0/&72-=$-&#:+(&7$&3"-"**$*&(2&(5$&&

)2*2-"=2W!$N&9$O.12&72-=$-;&&

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% &

LESSON

x-x

3-283-28

LESSON

3-4

CS10_G_MECR710617_C03L04b.indd   28 4/8/11   9:54:03 AM



5. _____ If  m1 = m2,  what can 
you conclude?

A BH ⊥ GJ
B AC ⊥ BH
C BH ||CJ
D AC ||GJ

6. _____ The pitch lines are parallel, and the first pitch line is perpendicular to the long  
sides of the court. Which is a correct conclusion? 
F BH = CJ
G BH ||CJ
H  EL ⊥ AF
J DK ⊥ AF

In the diagram, which represents the side view of a mystery spot, 
QR ⊥ PQ, PQ || RS, & PS ||QR.

7. Prove QR ⊥ RS & PS ⊥ RS

8. Prove PQ ⊥ PS
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 9. Music The frets on a guitar are all 
perpendicular to one of the strings. 
Explain why the frets must be parallel 
to each other.

For each diagram, write and solve an inequality for x.

 10.

x

2x - 5

   11. 
9x - 3

6x + 5

Multi-Step Solve to find x and y in each diagram.

 12.

(3y - 2x)˚

2x˚

   13. 

(5x + 4y)˚6y˚

 14.

(10x - 4y)˚
(2x + y)˚

   15. 

2y˚

(x + y)˚
x˚

Determine if there is enough information given  

2
1

3
5

4

in the diagram to prove each statement. 

 16. ∠1 " ∠2 17. ∠1 " ∠3

 18. ∠2 " ∠3 19. ∠2 " ∠4

 20. ∠3 " ∠4 21. ∠3 " ∠5

 22. Critical Thinking Are the Reflexive, Symmetric, and Transitive Properties 
true for perpendicular lines? Explain why or why not.
Reflexive: ! ⊥ !
Symmetric: If ! ⊥ m, then m ⊥ !.
Transitive: If ! ⊥ m and m ⊥ n, then ! ⊥ n.

 23. In the diagram, which represents the side view of  

T R

S

P

Q

a mystery spot,   
−−
QR ⊥

−−
PQ ,   

−−
PQ ‖

−−
RS , and   

−−
PS ‖

−−
QR . 

 a. Prove   
−−
QR ⊥

−−
RS  and   

−−
PS ⊥

−−
RS .

 b. Prove   
−−
PQ ⊥

−−
PS .
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9. Draw a figure that shows the theorem, If two coplanar lines are perpendicular to the 
same line, 
then the two lines are parallel to each other. (2 lines ⊥ to same line → 2 lines ∥|.) is not 
true if the lines are not in the same plane.

10. 

(16x 2 6)8

Felton Ave.

Br
oa

dw
ay

 S
t.

Arlee Ave.

Viehl Ave.

(3x 112y)8

(24x 2 9y)8

 24. Geography Felton Avenue, Arlee 
Avenue, and Viehl Avenue are all parallel. 
Broadway Street is perpendicular to 
Felton Avenue. Use the satellite photo 
and the given information to determine 
the values of x and y.

 25. Estimation Copy the diagram onto 
a grid with 1 cm by 1 cm squares. 
Estimate the distance from point P 
to line !.

  

P

! 

 26. Critical Thinking Draw a figure to show that Theorem 3-4-3 is not true 
if the lines are not in the same plane.

 27. Draw a figure in which   
−− AB  is a perpendicular bisector of   

−− XY  but   
−− XY  is not a 

perpendicular bisector of   
−− AB .

 28. Write About It A ladder is formed by rungs that are perpendicular to the sides 
of the ladder. Explain why the rungs of the ladder are parallel.

Construction Construct a segment congruent to each given segment and then 
construct its perpendicular bisector.

 29. 30. 

 31. Which inequality is correct for the given diagram? 

2x + 5
3x

 2x + 5 < 3x  2x + 5 > 3x

 x > 1  x > 5

 32. In the diagram, ! ⊥ m. Find x and y.

 x = 5, y = 7 

(4x + 10y)˚ (11x + 5y)˚
m

! 

 x = 7, y = 5

 x = 90, y = 90

 x = 10, y = 5

 33. If ! ⊥ m, which statement is NOT correct?
 m∠2 = 90° 

21

! 

m

 m∠1 + m∠2 = 180°

 ∠1 $ ∠2

 ∠1 ⊥ ∠2
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11. 

 34. In a plane, both lines m and n are perpendicular to both lines p and q. 
Which conclusion CANNOT be made?

 p ‖ q

 m ‖ n

 p ⊥ q

 All angles formed by lines m, n, p, and q are congruent.

 35. Extended Response Lines m and n are parallel. Line p intersects line m at A and 
line n at B, and is perpendicular to line m.
a. What is the relationship between line n and line p? Draw a diagram to support 

your answer. 
b. What is the distance from point A to line n? What is the distance from point B 

to line m? Explain.
c. How would you define the distance between two parallel lines in a plane? 

CHALLENGE AND EXTEND
 36. Multi-Step Find m∠1 in the diagram.  

1

(Hint: Draw a line parallel to the given 
parallel lines.)

 37. Prove Theorem 3-4-1: If two intersecting lines  

m

ℓform a linear pair of congruent angles, then 
the two lines are perpendicular.

 38. Prove Theorem 3-4-3: If two coplanar lines  

t

r

s

are perpendicular to the same line, then 
the two lines are parallel to each other.
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12. Prove:  If two intersecting lines  form a linear pair of congruent angles, 
then the two lines are perpendicular. 

Name________________________________________  Date__________________  Class__________________

(16x 2 6)8

Felton Ave.

Br
oa

dw
ay

 S
t.

Arlee Ave.

Viehl Ave.

(3x 112y)8

(24x 2 9y)8

 24. Geography Felton Avenue, Arlee 
Avenue, and Viehl Avenue are all parallel. 
Broadway Street is perpendicular to 
Felton Avenue. Use the satellite photo 
and the given information to determine 
the values of x and y.

 25. Estimation Copy the diagram onto 
a grid with 1 cm by 1 cm squares. 
Estimate the distance from point P 
to line !.

  

P

! 

 26. Critical Thinking Draw a figure to show that Theorem 3-4-3 is not true 
if the lines are not in the same plane.

 27. Draw a figure in which   
−− AB  is a perpendicular bisector of   

−− XY  but   
−− XY  is not a 

perpendicular bisector of   
−− AB .

 28. Write About It A ladder is formed by rungs that are perpendicular to the sides 
of the ladder. Explain why the rungs of the ladder are parallel.

Construction Construct a segment congruent to each given segment and then 
construct its perpendicular bisector.

 29. 30. 

 31. Which inequality is correct for the given diagram? 

2x + 5
3x

 2x + 5 < 3x  2x + 5 > 3x

 x > 1  x > 5

 32. In the diagram, ! ⊥ m. Find x and y.

 x = 5, y = 7 

(4x + 10y)˚ (11x + 5y)˚
m

! 

 x = 7, y = 5

 x = 90, y = 90

 x = 10, y = 5

 33. If ! ⊥ m, which statement is NOT correct?
 m∠2 = 90° 

21
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 ∠1 $ ∠2

 ∠1 ⊥ ∠2
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 34. In a plane, both lines m and n are perpendicular to both lines p and q. 
Which conclusion CANNOT be made?

 p ‖ q

 m ‖ n

 p ⊥ q

 All angles formed by lines m, n, p, and q are congruent.

 35. Extended Response Lines m and n are parallel. Line p intersects line m at A and 
line n at B, and is perpendicular to line m.
a. What is the relationship between line n and line p? Draw a diagram to support 

your answer. 
b. What is the distance from point A to line n? What is the distance from point B 

to line m? Explain.
c. How would you define the distance between two parallel lines in a plane? 

CHALLENGE AND EXTEND
 36. Multi-Step Find m∠1 in the diagram.  

1

(Hint: Draw a line parallel to the given 
parallel lines.)

 37. Prove Theorem 3-4-1: If two intersecting lines  

m

ℓform a linear pair of congruent angles, then 
the two lines are perpendicular.

 38. Prove Theorem 3-4-3: If two coplanar lines  

t

r

s

are perpendicular to the same line, then 
the two lines are parallel to each other.
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 34. In a plane, both lines m and n are perpendicular to both lines p and q. 
Which conclusion CANNOT be made?

 p ‖ q

 m ‖ n

 p ⊥ q

 All angles formed by lines m, n, p, and q are congruent.

 35. Extended Response Lines m and n are parallel. Line p intersects line m at A and 
line n at B, and is perpendicular to line m.
a. What is the relationship between line n and line p? Draw a diagram to support 

your answer. 
b. What is the distance from point A to line n? What is the distance from point B 

to line m? Explain.
c. How would you define the distance between two parallel lines in a plane? 

CHALLENGE AND EXTEND
 36. Multi-Step Find m∠1 in the diagram.  

1

(Hint: Draw a line parallel to the given 
parallel lines.)

 37. Prove Theorem 3-4-1: If two intersecting lines  

m

ℓform a linear pair of congruent angles, then 
the two lines are perpendicular.

 38. Prove Theorem 3-4-3: If two coplanar lines  

t

r

s

are perpendicular to the same line, then 
the two lines are parallel to each other.
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13. Prove:  If two coplanar lines  are perpendicular to the same line, then the two 
lines are parallel to each other. 

Name________________________________________  Date__________________  Class__________________

 34. In a plane, both lines m and n are perpendicular to both lines p and q. 
Which conclusion CANNOT be made?

 p ‖ q

 m ‖ n

 p ⊥ q

 All angles formed by lines m, n, p, and q are congruent.

 35. Extended Response Lines m and n are parallel. Line p intersects line m at A and 
line n at B, and is perpendicular to line m.
a. What is the relationship between line n and line p? Draw a diagram to support 

your answer. 
b. What is the distance from point A to line n? What is the distance from point B 

to line m? Explain.
c. How would you define the distance between two parallel lines in a plane? 

CHALLENGE AND EXTEND
 36. Multi-Step Find m∠1 in the diagram.  

1

(Hint: Draw a line parallel to the given 
parallel lines.)

 37. Prove Theorem 3-4-1: If two intersecting lines  

m

ℓform a linear pair of congruent angles, then 
the two lines are perpendicular.

 38. Prove Theorem 3-4-3: If two coplanar lines  

t

r

s

are perpendicular to the same line, then 
the two lines are parallel to each other.
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